Objectives: To document adherence to two parts of the EULAR 2000 recommendations for knee osteoarthritis, concerning non-pharmacological and pharmacological first line management; and to identify factors influencing adherence to the recommendations. Methods: In a prospective study, 1030 randomly selected French general practitioners completed questionnaires about three unselected outpatients with osteoarthritis, and about their own practice, knowledge, and agreement with the EULAR 2000 recommendations. Percentages of adherence of their prescriptions to both parts of the recommendation were calculated, and probabilities of non-adherence analysed in relation to patient and physician related characteristics, using multilevel logistic regression analysis. Results: Data were obtained from 967 physicians and 2430 patients. The EULAR 2000 recommendations were familiar to 79% of the GPs; 99% agreed with the non-pharmacological part and 97% with the pharmacological part. Adherence to the two parts was 74.8% and 73.6%, but 54.2% for both together. 
O steoarthritis is a major source of morbidity, disability, and loss of function, especially in elderly people, and can result in severely impaired quality of life in patients with persisting disease. 1 Because of a rapid increase in the number of people older than 55 years in Western countries, knee osteoarthritis is a growing public health problem.
Recommendations for management of knee osteoarthritis were developed in 2000 by the American College of Rheumatology (ACR) 2 and the European League Against Rheumatism (EULAR 3 These recommendations, which particularly concern pharmacological and non-pharmacological first line therapeutic management of outpatients with knee osteoarthritis, are expected to be useful in improving practice. Nevertheless, difficulties with the implementation of recommendations have been well documented in many medical fields. 4 Non-adherence might be related to physician factors, such as lack of knowledge of the recommendations or partial disagreement with their content, but also to patient factors such as age, sex, and perceptions and expectations of care. Specific barriers to physician adherence to recommendations regarding osteoarthritis are not known.
Our aims in this prospective survey were, first, to document adherence to the EULAR 2000 recommendations about first line non-pharmacological and pharmacological therapeutic management of knee osteoarthritis in general practice in France, and second, to identify factors influencing adherence to these recommendations.
METHODS

Design
This was a prospective, observational, multicentre survey conducted in France. Data were collected between September 2001 and March 2002.
Recruitment
A representative sample of 1030 general practitioners (GPs) was randomly selected from a database listing all GPs in France, taking into considerations the proportion of GPs from each French region. We expected to include 1000 GPs in the survey, assuming that the non-response rate would be 3%.
Each physician was asked to include their first three consecutive outpatients with painful knee osteoarthritis seen during eight weeks of normal medical practice, who had not received pharmacological treatment for the condition during the past six months (patients taking self medication could be included). In addition, the patients had to fulfil the clinical and radiological ACR criteria for knee osteoarthritis. 5 
Data collection
The GPs were asked to complete questionnaires concerning the patients' date of inclusion in the survey, their demographic characteristics, their osteoarthritis (localisation, duration of symptoms, and symptom severity-for example, night pain, morning stiffness, joint effusions, level of pain), any associated abnormalities and treatments, their stated preferences for a treatment, and any non-pharmacological and pharmacological treatments prescribed.
In addition, after the inclusion of the three patients, each physician received a questionnaire concerning their age and date of graduation from medical school, professional activity (for example, degree of urbanisation of the city of practice, the number of consultations per week, continuing medical education received), and their beliefs about the recommendations (knowledge of the EULAR 2000 recommendations for knee osteoarthritis, whether the physician agreed with these recommendations, and reasons for disagreement or lack of intention to apply them). Physicians who had not returned their questionnaires were excluded from the survey, as were the patients they had seen.
Outcome measures
Two key features of the EULAR 2000 recommendations were used to assess adherence to the recommendations. One concerned non-pharmacological treatment:
''Optimal management of knee osteoarthritis requires a combination of pharmacological and non-pharmacological treatment modalities. Non-pharmacological treatment of knee osteoarthritis should include regular education, exercise, appliances (sticks, insoles), and weight reduction.''
The other concerned first line pharmacological treatment:
''Paracetamol (acetaminophen) is the oral analgesic to try first and, if successful, is the preferred long term analgesic. Non-steroidal anti-inflammatory drugs (NSAIDs) should be considered in patients (with effusion) unresponsive to paracetamol.'' Treatments prescribed at the end of the consultation allowed for calculating the degree of adherence to the recommendations, divided into two parts (A, non-pharmacological treatment; B, pharmacological treatment), and the degree of implementation of both parts simultaneously. Recommendation A was adhered to if the physician prescribed a non-pharmacological treatment; recommendation B was adhered to if the physician prescribed paracetamol only or NSAIDs when the patient's symptoms increased (increased disease was defined as joint effusion with or without pain increase by more than 50% within less than a week, night pain, and morning stiffness for longer than 45 minutes).
We also determined the proportion of physicians who agreed with the recommendations' contents, and the reasons for non-agreement or for lack of desire to follow the recommendations even if the physician agreed with them.
Statistical analysis
Statistical analysis was carried out using the SAS system, version 8-12 (SAS Institute, Cary, North Carolina, USA).
Adherence to the EULAR 2000 recommendations and the choice of analgesic drug were studied in relation to patient and physician related characteristics simultaneously, using multilevel logistic regression analysis. We aimed to consider simultaneously 20 variables concerning patient characteristics and 15 concerning physician characteristics. Thus 1000 physicians and 3000 patients were needed. Multivariate analysis was preceded by univariate analysis and correlation screening. Variables where the b value was less than 10% were kept in the final logistic regression model.
The likelihood of dependent variables is presented as odds ratios (ORs) with 95% confidence intervals (CI).
RESULTS
Patient and physician characteristics
In all, 972 physicians agreed to participate in the survey; five of these did not return their questionnaires. Valid data were thus obtained from 967 physicians, who had seen 2916 patients. Nevertheless, 486 did not meet the inclusion criteria, so 2430 patients were considered in the analysis. The mean number of patients per physician was 2.5. The mean age of the physicians was 47.1 years; 61.0% practised in small cities (less than 30 000 inhabitants), and most (79.5%) consulted more than 100 patients a week. The main patient characteristics are given in table 1.
Knowledge of recommendations and agreement
Seventy nine per cent of the physicians (n = 762) reported that they knew of the EULAR 2000 recommendations.
Recommendation A (non-pharmacological treatment)
Ninety nine per cent of the physicians (n = 954) agreed with recommendation A; only 1.1% (n = 11) disagreed (five disagreed with recommendations in general and seven with this particular one). Among the 954 physicians who agreed with the recommendation, 97% (n = 924) intended to apply them, and 3% (n = 30) did not (12 because of lack of time, 17 because the recommendations did not consider the patient's opinion, 21 found them too rigid, and seven thought they contradicted information provided by the pharmaceutical industry).
Recommendation B (pharmacological treatment)
Ninety seven per cent of the physicians (n = 927) agreed with recommendation B. Only 3.4% (n = 33) disagreed: 2.3% (n = 22) disagreed with recommendations in general, and 2.2% (n = 21) disagreed with this particular one because they did not normally follow this treatment in their practice (n = 17), they lacked confidence in the developer of the recommendation (n = 7), they thought the recommendation contradicted information provided by the pharmaceutical industry (n = 8), or they knew of contradictory recommendations (n = 8).
Among the 927 physicians who agreed with the recommendation, 99% (n = 915) intended to apply them and 12 did not (two because of lack of time, five because the recommendations did not consider the patient's opinion, 11 found them too rigid, and two thought they contradicted information delivered by the pharmaceutical industry).
Adherence to the recommendations For 74.8% of the cases, physicians prescribed non-pharmacological treatments (weight reduction 58.7%; physical exercise 48.7%; insoles 5.2%). Table 2 shows pharmacological treatments prescribed as first line treatment for knee osteoarthritis: 95.8% of the patients received paracetamol (60.6% paracetamol alone) and 34.2% received NSAIDs. NSAIDs were prescribed for 47.0% of the patients with effusion or other signs of increased disease and for 29.7% of the patients without increased disease.
Thus the percentage of adherence to recommendation A was 74.8% (that is, 74.8% of the patients received at least one of the non-pharmacological treatments). The percentage of adherence to recommendation B was 73.6% (73.6% of the patients received paracetamol or, in the case of increased disease, NSAIDs). The percentage of adherence to both recommendations together was 54.2%. Table 3 shows odds ratios for non-adherence to recommendation A. The probability of non-adherence increased with the patient's age (p,0.001 for patients older than 75 years) and with the duration of symptoms (p = 0.02). *''Optimal management of knee osteoarthritis requires a combination of pharmacological and nonpharmacological treatment modalities. Non-pharmacological treatment of knee osteoarthritis should include regular education, exercise, appliances (sticks, insoles), and weight reduction.'' ÀMultilevel regression logistic model representing probabilities of non-adherence as odds ratios with 95% confidence intervals (n = 2111). An odds ratio .1 means a higher probability of non-adherence to the recommendation. CI, confidence interval; BMI, body mass index.
Factors influencing adherence to the recommendations
adherence to the recommendation for non-pharmacological treatments. Table 4 shows odds rations for non-adherence to recommendation B. Adherence was affected by patient's BMI of 35 kg/m 2 or more (p = 0.03). Physicians were about twice as likely to adhere to recommendation B if patients had a gastrointestinal disease (p,0.001). Adherence was also affected by the time since the physician graduated from medical school (p = 0.007) and knowledge of the EULAR 2000 recommendations (p = 0.01). Table 5 shows odds ratios for the physician's choice of analgesic drug (paracetamol or NSAID) for first line treatment. Patients receiving associated analgesics were not considered in this analysis. The probability of receiving paracetamol increased with the duration of symptoms (p = 0.03) and with increased activity of the physician (p = 0.04 for more than 100 consultations a week). Patients were less likely to receive paracetamol if they had kidney disease (p = 0.01), if they stated preferences for a treatment (p = 0.03), or if the city of practice of the physician was large (population between 30 000 and 100 000; p = 0.005). Knowledge of the EULAR 2000 recommendations increased the likelihood of the physician prescribing paracetamol (p = 0.01).
Factors influencing the choice of analgesic drug
In all, 18% of patients stated a preference for treatment. When a preference was stated, it was for a specific product in 49.3% of cases and for a dosage form in 25%. Safety concerns were expressed more often (in 11% of cases) than efficacy concerns (2.9%).
DISCUSSION
Seventy nine per cent of the GPs in France knew of the EULAR 2000 recommendations for knee osteoarthritis before the beginning of the study. Although most (at least 97%) agreed with the recommendations and intended to apply them, their adherence to the recommendations concerning both non-pharmacological and pharmacological treatment was only 54.2%.
Time since the physician graduated from medical school was found to increase adherence to both parts of the EULAR *''Paracetamol is the oral analgesic to try first and, if successful, is the preferred long term analgesic. NSAIDs should be considered in patients (with effusion) unresponsive to paracetamol''. ÀMultilevel regression logistic model representing probabilities of non-adherence as odds ratios with 95% confidence intervals (n = 2357). An odds ratio .1 means a higher probability of non-adherence to the recommendation. BMI, body mass index; CI, confidence interval; NSAID, non-steroidal anti-inflammatory drug. 2000 recommendations. It is interesting that older physicians were also the ones who implemented the recommendations best. This is surprising if we are to assume that older physicians are less used to referring to recommendations than younger ones, and it contradicts the results of previous studies on adherence to recommendations. 6 Knowledge of the EULAR 2000 recommendations was found to be a predictor of adherence to recommendation B rather than to recommendation A; non-pharmacological treatments were prescribed as often as they are in regular practice, regardless of whether the physician knew that these prescriptions were recommended by EULAR.
There are several limitations to our study. First, we chose not to explore adherence to all the EULAR 2000 recommendations, but only to the parts concerning first line pharmacological treatment (paracetamol and NSAIDs) and non-pharmacological prescriptions. The EULAR 2004 recommendations did not differ from the 2000 recommendations on these two points. 7 Adherence to the other parts concerning, for example, intra-articular injections, symptomatic slow acting drugs, or joint replacement was not investigated. Second, answers to questions were self reported and this may have led to an idealised version of practice behaviour. Finally, we have highlighted some well known difficulties with the implementation of the recommendations-such as patients' preferences for treatments or non-controversial factors relating to non-adherence. Patients' preferences for treatments were the only part of patient attitudes explored during the study. Indeed, questionnaires were completed by GPs and not by the patients.
We observed well known differences between knowledge of the recommendations, agreement with them, and adherence to them in our study. This gap has been documented for both non-pharmacological and pharmacological treatments. The high degree of agreement with the EULAR 2000 recommendations may be explained by some attributes of these recommendations, which are clear and evidence based and may match everyday practice, thus not requiring a change of behaviour. In the light of this, it seems logical to assume that even the GPs who did not know about the EULAR 2000 recommendations were likely to prescribe the recommended treatments. This assumption was confirmed for non-pharmacological treatments, which were prescribed as often as in regular practice, regardless of whether the physicians knew of the recommendation. The prescribing of pharmacological treatments was influenced by knowledge about the EULAR 2000 recommendations, which might mean that in managing knee osteoarthritis in general practice physicians less commonly prescribe paracetamol and NSAIDs than they do non-pharmacological treatments. The choice of paracetamol rather than NSAIDs as first line therapy is controversial. [7] [8] [9] [10] [11] Despite several trials showing that patients who received NSAIDs had greater improvement in pain or function than those receiving paracetamol, EULAR and other recommendations 12 propose paracetamol as a first line treatment because of the positive long term benefit of this drug compared with classical NSAIDs. This conflicting information could in part explain physicians' preferences.
We found that compliance with the EULAR 2000 recommendations was not high but is expected to increase. This study was done quite early (about one year) after the publication of the recommendations, so data were collected before the end of the adaptation period. Increased adherence to recommendations with time has been demonstrated. 13 Studies exploring adherence to the EULAR 2000 or ACR recommendations for knee osteoarthritis are rare or nonexistent. Results of a survey recently conducted in Spain showed a high level of acceptance of the EULAR 2000 recommendations for managing knee osteoarthritis, but compliance was not assessed. 14 Further studies in other countries should therefore be undertaken to evaluate the implementation of EULAR recommendations for osteoarthritis. 
